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Image forming Optical System And Electronic Instrument Using The Same 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

fflV>**S«3fc¥*fcl«L, A «\ t-* v 5 * )V X 7 )V * * v . 5* v 5 9 )l t* 7* * * 

v * ;u t* 5 s * # ;* ^ , «^*M^/\°yn>^cDmT^§stcn 

2. Description of the Related Art 

ifi ¥ . ffiffi7>c;UAtCf^t)0, CCD^CMOS0i^SI#iiff ^ffl 

r- T 4# /h ^ , gIfl:^l&5nTl>S. 

d<75=fc^^Jj|^^-<> hCffl^SlSi^f liHIJ.i^iD U > X ft » 
£lfefcL<te2ft-efl§(£Lfct>©#&5. d CD «fc o ft #§ fft © 

- ^ , » :x - y hlCCCDOio ft Jt • * * ffi ^ IS ft ft ^ ^ ^ 

^pu>x©m3ttt^** + »tcf6»snriii«owss*<]a«**aj^ia« 

iif^cjtiSAitft, -r ft t) % m m tt ffi ■ a* aa st ± m s <t ft s . -t u t , >> 
ft n u > x t5c & t « -t -a 7t # % <d m & \z it . s s m. o © {4 b a* a g £ ft s 
:n^©i8ii4*iLf;ff«tLT < #j f* #j a> e> m 1 u > x © gtr , a ^ n 



n^o «e * . ^ ffljc^a^-f ixtt, ^ n ¥ 5 - 1 

8 8 2 8 4 ^, M¥ 7 - 2 7 9 7 4 ^,#Sf 9 - 2 8 8 2 3 5 §, 4# H ¥ 
1 l- 5 2 2 2 7 fj^^M 2 0 0 1 - 8 3 4 0 9 ^ I: S nfc 6 

SUMMARY OF THE INVENTION 

#f89i #: #j 6 ing . m & m \z & m * ifij w- fc ie * - 

7*7i/>x*^&4ii u > x i . § $ i£ o t . m m\z a ® % ft w- fc ie * 

* 56 «t n tf . «iiK^tc*r-rsit«i*fl: # '> & < , 'MtUTfcKttil 

& e ft ft ^ ^ * m m r * z. £ # t # 5 , 

These and other features and advantages of the present invention will 
become apparent from the following detailed description of the preferred 
embodiments when taken in conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

m 2 a,2b& zs 2c tt m 1 & is k ^ ^ s m ft 7t ¥ ^ 0 s* a jr m , 

m 4 a, 4BRzS4c\%m 2 mmmizfrfr z>i&myt¥&<DMmwM. # j& jr m , 

0 6 A, tf6C\$ m 3 31 ffi M \Z it* £ & ft ft # ^ <D m ® iR M , # fiiRi, 
R M ft iR M * ■€■ n ^* tl ^ "T B T' * -5 . 
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ei 9 as # 9B it * §g \z & & * m m ft # % £ m tz m * m w> <d m m m & 

Ml 0 ARTS l OBB. * 5! W \Z 3 «S {ft ft # & £ Jfl ^ v * ;|, # ^ ^ 
0*»«j£*^-r!&ffl#«HXtf»flll&8BIT**. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

* t& w -r -& . 

* s . l- b & a« e. , v > x m i ft if a * c t k ct o , u > x ® js s , > x 

MSe©^*S«fC*^S«fcofC,2ttJKTOU>XTi(Slft^**«r«ldcbfcO 

t « m @ ^ ffi ** 'b z < t£ s -f , ^ ?a m w & a <o & it r s . z\n\zMvx, & 

i*fii:fflt^U>X5 3ett;tti[l tt fig . * # $ t fc \z m m 1 1s. * o 

# c , %%myt¥ & & z> 3- — y mc , mz.isc cd<d 

§ Z. t & X £ -5 . 

- ^ , IS ^ © Jt£ V> ft # ^ IC *3 H T tt , BJ^S^OSrft^^W^^-gagtC^f 

±ie-o©s*^^e., is * ft ^ # t n , is$8D®tf miu>x<h 
12 u > x £ © p B i be m v x n -5 o ^ntCcto« cat^ot ut>tt$ii 

L tz ft # ^ £ m m b . * tz , «k*^^03t*A»ft**/h^<b, @ 
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24 n i$ tc ^ t # s o 

£ > «£ ft ft ^ ^ \Z & ^ T , mi 1^ > X * , m # flUc IE )\ "7 - © $g n ft Bp * 

-3 ie * x ts * > x t At j& -r n it. m i e u > x © ± * & g * $j k & 

ft^t^^i^Tf > £ s e is K W ft] £ fc Z> o 
m?LT , is # ft ¥ ft t tt , bji£$^d£&a,t-, mi i/>x*i^!B2i/> 

X * tl ^ n » ^)ft:«i|(:i!b©iEA7-^Wt5^ZX*Xk>X, {* fcj K £b © 
iE^7-*tt5/-X*^l/>Xtl/T^5. u©i^lCt5^ iT\ ft <^ 
® & n T © /\° 9 - SB fi fr\ VoifcMfr ( IE , ft ) , ( ft . IE ) <h ft S o 
© *g * , AS*ft«£SttBftifc<i:©ft-ra£. t&b^Ili*/h$<«^:i!5i 
T # , !RS0564*ffllSiJStSr t^Tf 5. * & , h h b £ MM >bm iZ & 
S 4X 2 58 £ » /Jn £ v> & , V > X © ffi M M & m \Z *3 vt Z> ft flg £ ifr © i£ V £ & 

±.m<D£o iz, m»yt¥%k-v\z* ft^©£ft£/h£<T£fc&ic mi v 

> X £ IE A° 9 - , m 2 l/yX'^t/W-O/W-IBli LTifiELfc. U L , 
fc A ft ft # m \z *5 n T . « IK © U > X ifi . 4> *C> £> il 52 13 SJ S S t ft 9 
LTi^t, ^©cto^^lfU-gr^^CSo #J A « , ~>:c-^V>^£3S 

v ztz® \z, am nmtfmfei* nz> & o u c c d &&mm t\z m^tc iiT z * 
z. cornea . n u - afi 4 1 & ft b m m \z m & s t ft /£ <t . ^i^o^t twiST© 

ftillAI*:fc^£/h£<-f5;i<b^aJ*ft^o 

■t ^ t . * $ m m © u > x \z ^3 ^ x , >> u < 1. 1> i ® * # m m t v , > 

X + i^A'7-(itTfeoTfe> U > X ffl 33 © 7 — * IE lit -5 „ Z. CO «fc 5 tC 
?t & A It £ It $ /Jn $ < T -5 E i t ^ -5 o 

<$> tl\z . m m 7t # m t « , « t> ft m © u > x t * « m 3 u > x iz *s ^ r . # 

-2.0 < 0 m/ (f) p < 0 ••■ (1) 

(II, <frmttg*ftttffi©&«£:fettSm3U>X©/t , 7-, * p « ifi Ml H 
*s W 5 m 3 U>X©/N or 7-Tab^„ 
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z. it, m*ytmm<Di±wiz&rt z> u > x <d v - <t> m & & £ ? izitmT 

t>¥ftytm&Att2l*. V >Xmm'&<Dm%ft& § tUtif , <f>m=tan 

ft # ^ (i)o r ps «[ * t in * t. , ia ni o a° 9 - tfi m < & o r sf t £ s < 

id«*ftUTl/$5. , ftfrj£(l)<Z5_tPEffi£±lH]3<!:, I3^XM 
CD IE /I 7 - ^ $ < & 0 T ^ 5 o ■£ © fa m , «®'v©ft*flAttft<BliIE;tf* + 

$?sl<«, «g # ^ ^ sua . jfcoA#*(i')*«tJe"^*0 3&«^^- 

-1.0 < * m/ <f> p < 0 ••• (1«) 

-0.5 < 4>m/4>v < 0 — (1") 

$ •=> fc. IS ^ 3fc ^ ^ tt , mi l/>Xfl)«flft**8tS2 U'>XO«#fflift 
^ ¥ ^ rt* & CO ft fl= 5£ (2) £ m & "T -5 © # & o 

0<(rlr + r2f)/(rlr-r2f)<l. 0 -"(2) 

fit, r i r it m i v > x <d m m ft m ¥ & , r 2 f « ^ 2 u > x co m & m m 

*tta(2)Sijgttitf, mi u > x t m 2 u>x<Dmn&'b2<T2>zt 
a* t # , u- > x co ffl m {g «c> k ck § m £<t % m m $ -a- * n t a* t & & 0 

ft # j£ (2) 0 ± 16 M £ ± HI 3 £ , |2 U > X CD m # flJ CD ft /I "7 - 31< 0 T 
#\ fSlU>XT56£T*iRH£&#KttIE-e#fc<fc<5-#, ftf4^(2)CD 
T IS fig $ T 0 -5 <fc , W, 2 U > X cd <gg # #J CD ft A° "7 - ifi 3$ < & 0 "T iT £ . ■£ CD fi$ 

o T L £ -5 o 

0. 2<(rlr+r2f)/(rlr-r2f)<0. 9 ••• (2') 
0. 5<(rlr + r2f)/(rlr-r2f)<0. 7 •••(2") 
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m rz , & m % ¥ m \z & ^ x , «g«5t^^©±s*/hs<r*/t«)fctt, is <t 
7t # ^ ± m <d ± & & m * % # ffiy m o k @a e $ •& s c t # & m t & o , «e o t , 

0 . 1 < r 1 f / f < 1 . 0 ••• (3) 

<a l , r i f it % i v > x <d m & m <d ft m ¥ m . fte*6{fcft¥*±*<&^/& 

IE Rt T & 3 c 

& # it (3) © ± is ffl * ± m s t . m i ® © a ^ ^ m a* si < & <o , ie a° 9 — © 
mi u>x©^^ffiia^«ffltc^s. f uT, «s m yt ¥ % cd ± g * jg m r -5 & 
* « , § u > x <d n 9 - £ ^ < u & n « ft: e. & ^ . t c 5 a* , /1 9 - tfi ia 

-7j, ^^it(3)C0TKfii^TlHlSi, fgffcft¥*©£ea>JE*6Ktt*r5flJ<*:£: 

ft:*, 5fib<tt, «g«7fc^*«, *©*ttS(3')$i£t50^fi^. 
0.2<rlf/f<0.8 ••• (3') 

0.3 < r 1 f/f < 0.6 ••• (3") 

[ 0 0 2 6 ] 

m m % ¥ m \t , ^fi*jsi8-r*fc«>c, ^©±^1^*811x^5. f 

ft: ft *> , mi U > X t m 2 V y X \Z if Z> IE CD A "7 - <h . 13 U > X K * -5 
<| CD A <7 - f- =t D , ^Ix^tfh^^XcD^^^t&oT^&o^CDfcfe, d © 

m t ttttgitf* t * A 5 > X «k < 'Mf& £ it 5 fc * K tt, #CD#;ftiS(4), (5)*j« 

a t -a cd # $F s l n o 

0.2 < f 12/| f 3 | < 1. 5 -(4) 
0 . 5 < f / | f 3 | < 2 . 0 - (5) 

{ML, f 1 2IJI1 |/>Xi, m2k>XcD^^^^Sg^i, f 3M3^ 

x cd £ £ m m , f tt»«3t#*£*©j*£epiT»*. 
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fbLTlt 5» Tftfc-fe, &ttit(4), (5)©±Kfii * ±0 & t , T" U "7 * h 9 

•f -7° * « $ r * n © / n° -7 - & m < ta % <d t . is m yt * % <v £ * & «e t~ * m t u 

Z>o — 7j, &#j£(4), (5)(DTI5Sfit $ T HI S £ , f 1^7* h^'f^iiiJtS 
t(D/t7-^S< SOT^S. ^(Dtztb, -t tl £ f¥ H IE 0 7 - t> !fi < l^W 

ft*3. JfJKti, *gfftft¥*tt, ^©^^^(4 , ) ) (5')Sr«5JS-r*©^^^o 



0.4 < f 1 2 / I f 3 I < 1.3 - (4') 

0 . 7 < f / | f 3 | < 1 . 5 - (5') 

0.6<fl2/|f3|<0.9 ••• (4") 

0 . 9 < f / | f 3 | < 1 . 2 - (5") 



«s ft ft ^ « t a , bj«>$^d£&a,t-> mi u > x <t , »2R^»3 u>x 
* \z \t , mi n t£ h a* s $ m o © * 4> fi s *r v x & n w \z m z> =t 5 k 

<h a m £ 13. 3 o 

-5.0 < f l/f 2 3 < 3.0 - (6) 

du f 1 m 1 v > x <d m & m m , f 2 3«»2 u>^i«3 u>^©^ 
-r n © m & t> ji sa ft n& a* iKb-r 3 0 

0 < f l/f 23 < 1.0 - (6*) 

0.4 < f l/f 2 3 < 0.7 ••• (6") 
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0.5 < (vl-v3)/(v2-v3) < 1.5 ••• (7) 
fib, v 1/>X©77^S. v 2ttl2 l/>X'»77^t. v 3 

*fr5S(7)©±RBtt*±EI<&a>, #V>ttTISIt*TlElS£, Ml ± fi JR IS *« Hi 

0.7 < (vl-v3)/(v2-v3) < 1.3- (7') 
^IC, SIKH- *©*tti(7")$«It5©^fiU. 
0.8 < (vl-v3)/(v2-v3) < 1.2- (7") 

5 o 

0 . 4 < E X P / f < 1 . 5 - (8) 

fib, EXPtt«i*6©»|llii'r<0El, f«*S«ft¥*£*©*£;&m 

£ 5£ (8) © _h PE fit £ ± [h] S £ , te«3t**©4fijl»**<a:oTl/S5. 

0. 6 < EXP/f < 1. 3 - (8') 

0. 8 < EXP/f < 1.1 - (8") 

mrc. & ft 7t ¥ & tt , # o * # ^ ( 9 > *iit5o^jffsi/H. 
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0. 5 5 [ 1 / ix m]< F n o / P [p. m] < 2 . 1 0 [ 1 / u m ] - ( 9 ) 
m L , Fnoli3tf|0Ft>A-, P « ^ {#s * ^ © il s^Pal |i§ -J? & 3 o 
*#iC(9)©±ISfll*±lsIS<h, 7t ^ ^ *«ffif < & 0 *f 3 , ili|l||||^(h 
S < ft <0 ig €f § C <h =t 0 , lllSf:0»jtliS'>ft<6;7TLi% fi£ o 

t . y ^ - ii it *« m < ft o , ^ n * §i # jg ci b fc o . fim^sDtiao 

y >f XtfM jintSg Hi ft So *fl=5*(9)©-FIS«*~FIII*i:, B * |H] 

m # * # < ft o ^ , mmmtjLtom : r-9®*>tit£<te2>o 
ft & . $? * l < » . m m ?t ^ m « , ^ro^ftso^ist^ro^s^. 

0. 6 5 [ 1 / m m] < F n o / P [p. m] < 1 . 5 0 [ 1 / u m ] ••• ( 9 ') 

0. 7 7 [ 1 / /x m] < F n o / P [u m] < 1 . 1 8 [ 1 / u m ] - ( 9 ") 

0.05 < ML/TL < 0.35 -(10) 
IL, M L H X X * v ? U > X \Z & £ S /M* ± m m , TL«7t*^co^: 

> X (c *s s * $4 ± W m tfi Jz # < ft 0 5 fz & , # 7 7> 1/ > X CD 4 1 J¥ 
** + ft \Z m T # T . #5XU>X©inH*J&«»flsLTU3:5. - # > * ^ 
( 1 0 )© T IS fit * T tsl § i: . X 7 X 5 1 y £ 1/ > X *> « S /Jn Mi ± A J¥ # /Jn $ 

^ -5 H t ^ <£> , fig 3« fl# \Z X 5 7. ^ v 9 mm tftfi M M \Z X A - X IZ A 0 & ® f , 
*^*«A^^TllIi)f0lH(:ft:o&O. ft S K Pf PbI # ifi 0 , ^ * tt *« 3B it 

ft*3, »*L<tt, ISft^^^tt. 5fc©*f*5£(l 0')^iSt5©^g 

^ o 

0.10 < MLXTL < 0.27 •••(10') 

s e> . jfiuit m m % # * « . ^ © ^ # ^ ( 1 o^sstsc^g 
^. 

0.14 < ML/TL < 0.20 -(10") 
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as i n «s flj 

0 i tt<g«ft^*©m i mmm<Dyt¥mi&&7K-?ytm\zm ?mmm> m 2 a, 

Ii^lMcMDtfia, m {* #J ^ <=> JUS K , as 1 u>x'iLT©#j*ll: 

ft ® £ ft . #| # ffl 09 ® fl« # ^ ® <D IE * - X ts X U > X L 1 <h , BJ! S $ Jjg 0 

si, as 2 u > x t v t © # m \z a m & m n tz , p®^^^®oie^-x^x 

U > X L 2 i,|3 U > X i L T CD p ® ifi # ^ ® T? * '6 <D 71 9 — tfi ft T Jl 53 © 
/\° >7 - IE W ft ]x > X L 3 tTftfiEStlT^S. El*, I tt»#*^©lt#lli 
T' & & o ft ^ ^ <D m m \Z it , l/3^>f, 1 3 077jB^(lli*P B TPS3.6 

# \z , asi^M«©iig«ft^**«fi!E'r53t^aB**o»cfiiv i -^*^-r. as 

1 * it 0! T . MSI 1/>XL 1 ifS2 U > X L 2 « # ^ X T . $fl 3 U > X L 3 

?5: 43 , as i mmm<D «c « 5 s - ^ k&^t , ® #r 33 . 7 e * k * w * 

R M it £ k , # S* ® fli » £ a , b , • • • tLfct? . ^O^T^^n 

* c 

z = (y 2 /r) X [1+ {1- ( 1 + k) (y/r) 2 } 1 /2 ] 
+ a y 4 + b y 6 + • • • 

m. m g - g i 

^ ^ SE (Rt : 4 . 6mm. F ± > A — : 2 . 8 , fit iti : 3 . Omm, 
¥iS^ : 3 1 ° 

a < xta £ & ) ra bi ia*f^ 7 y ^ & 

$J ® oo oo 

1 1.12 1.5163 64.1 

2 8.55 0.44 
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& <o m 
ft & m [2] 
ft mm [3] 
ft m m [4] 

#M#® [5] 



oo 



3 
4 
5 
6 
7 

m m 

2.32 

k = 2.1257 X 10" 2 
a = 2.4932 X 10 3 
ft J* ® [2] 

tt^S^Ml -1.80 
k = 1.3698X 10 +0 
a = -7.3856X 10- 2 

ffi^^g -1.14 
k = -8.3219X 10" 1 
a = 2.7759X 10 2 

ft m m [4] 

ffl^^fMI -23.77 
k = 7.6623X 10 +1 
a = 4.3204X 10- 3 

ft m a [5] 

&m¥m 2.70 

k = -1.3298X 10 + 1 
a = -1.5317X 10" 2 



0.77 

1.55 

0.22 

1.26 

1.66 



b = 7.0861 X lO 4 



b = -1.4018X 10" 2 



b = 6.0974X 10" 4 



1.5891 



1.5839 



61.2 



30.2 



4B,s:^4c«m 2 mmmizfrfrz>i&myt¥&<Dmmw.m. ft&wm. s 
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O ® £ ft tf tc, MfoM(DmtflE®m<DiE * -7,* X V > XL 1 <h , 

Si, 12 U > X £: b T © ^ ffl \Z £h M £ ft fc, pig M 7^M# ® 69 IE >t r: X # X 

i/ > x l 2 i,i3 > x t u t <d m ® ffiitm m t * ctd a° 9 - n. x* m m 

2 H Jfc 0!| T . mi U > X # 7 X , 12 !/>XtI3 U > X X 7 X ^ y {7 
X «l $ ft T & 0 . !¥ L < « , «2l/>Xfift**;n, 13 l/>Xtt#'J 
* - * - hTl^Snt^S, 

ft 3* & <Z> » UK: fct , 1/3-f >f, 2 0 0 ^1$ ( H lit m M 3 . 0 u m ) 
ro«^^^^SBB$ftTVi<5c 
Stir - ^ 2 

*i Sg f! : 4 . 6mm, Ft>A'- : 2. 4 » K : 3 . Omm. 
: 3 1 ° 

®#^ tiam^m m ( x « a» a ) p B i hi jb at * r-y^gc 

OO CO 

1 ^f^ffi[l] 1.04 1.5831 59.4 

2 5.90 0.44 

3 S£ 0 ® 0.76 

4 #S£®[2] 1.23 1.5256 56.4 

5 #SJtjS[3] 0.10 

6 #M#®[4] 1.46 1.5839 30.2 

7 #mm[5] 1.56 
® co 

##ffi[l] 

2.19 

k = 1.0272X 10 1 
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a = 1.9376X 10- 3 
#mffi [2] 

ffi^^fl -1.50 
k = 1.0172X l0 +0 
a = -8.5104X 10- 2 

# ft m [3] 

-1.02 

k = -7.7974X 10" 1 
a = 3.1554X 10" 2 

# ® [4] 

ffi^^M? -25.93 
k = 1.1898X 10 +2 
a = 2.7400X lO" 3 

# *•* ® [5] 

g 2.95 
k = -1.5198X 10 + 1 
a = -2.3321 X io- 2 



b = 7.2822X 10" 4 



b = -2.0397X IO" 2 



b = 9.9319X 10- 4 



HI 3 51 #1 (D j@ ft ft ^ m « , 4^ # ffiij ^ b Hi , mi U > X t. LtCftft #J C 
® £ ft , j^jg^#^tS<DiE^-X*7 > U>XLl' t , i 5 $ ^ 0 S i: 

w, 2 u >x t l x <d m ©J c a ® £• ft , p ® a« # ^ m o je * - x * x u > x 
&te<dm.u>xl 3 tTi«snTi>*. H^, i amm m ^ <d mmm & z> 

I3I1MTH, £ T 0) V y X \t 7° 7 X ^ v t> T" ft J$ £ ft T 0 , 1KB. 
mi l/>Xi!2 l^>Xlift^7ni!j3 !✓ > X tt # 'J iJ - # * - h- T 
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o it m m =¥■ j6* ss s $ n x n s . 

& M x - g 3 

F ± > A — : 2 . 8 , <i Hi 



(Iir B 112. 4 Mm) 



£S & Sg Rt : 4 . .5 m m 
¥ H ft : 3 4° 
®#^t ffi^^g 
$3 35 oo 

1 #mmii] 

2 #S£®[2] 

3 & o m 

4 # m m [3] 

5 # m m [4] 

6 #E£®[5] 

7 ##®[6] 
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oo 



oo 



B. ® 

#S£® [1] 

tt^^g 2.04 
k = 3.5240X 10' 1 
a = 3.8084X 10" 

# n ® [2] 

ffi^^g 5.60 
k = 2.9258X 10 +0 
a = 5.6408X 10" 3 

* n ® [3] 

-i.36 

k = 8.2622 X 10 1 
a = -9.7733X 10 2 



CO 

1.06 
0.46 

0.66 

1.22 

0.10 

1.45 

0.14 

1.51 



b = 5.3270X 10" 



Omm, 



m #t m 7 7^8 



1.5256 



56.4 



1.5256 



1.5839 



56.4 



30.2 



b = 1.4302 X lO" 2 
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# m m [4] 

-0.97 
k = -7.2104X 10 1 
a = 3.7885X 10- 2 

I 

#B£®[5] 

-58.12 
k = 5.7689X 10 +2 
a = 3.4088X 10" 3 

# & ® [6] 

2.94 

k = -1.6741 X 10 +1 
a = -2.4078X 10" 2 

m 4 ^ <d is ft ft # ^ \t , ^ #: #j ^ e> jn , mi i/>xtit»u*in 

£i Si * IbJ £ , SI^#iiS©E^-X*71/>XL 1 ' t , S t> 

#ie©£u>xl 3 tTiissnT^s. at. i ^^ftm^^ififtffiT^^o 
m 4 m m m t h , it©u>xn^7 7f y^tiissnTfto, t¥b<«, 

ft # 3% © ft ffi tc « , l/3^>f, 2 0 O^ii (iiM 3. 0 am) 
%1t-^ 4 

& j& ffi Rt : 4 . 65mm, F > /t — : 2 . 8 , ft : 3 . Omm, 



b = -2.0112X 10" 2 



b = 1.3122X 10" 3 
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: 3 3° 

mmn a m ¥ m 

1 

2 # ® [2] 

3 

4 #Sfcffi[3] 

5 #Wm [4] 

6 #M#®[5] 

7 # ® [6] 

#S£@[i] 

2.05 

k = 4.6507X 10 1 
a = 3.7625X 10" 

* m m [2] 

mm¥& 5.69 

k = 3.5391X lO +0 
a = 1.1185X lO 2 
[3] 

ffi^^g -1.68 
k = 1.4236X 10 +0 
a = -4.7874X 10" 2 

# m m [4] 

il^S -1.12 

k = -6.0437X 10 1 
a = 4.2650X 10" 2 
[5] 

ft^^fl -34.06 



m (xizqis.) mm mmm r v ^ 
00 

1.05 1.5256 56.4 

0.45 
0.64 

1.56 1.5256 56.4 

0.10 

1.88 1.5839 30.2 

1.33 



b = 8.1987X lO" 4 



b = -3.4864X 10" 



b = -1.0446X lO" 2 
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k = 2.2622X 10 +2 
a = -1.1040X 10" 3 
[6] 

mm^m 2.68 

k = -1.1850X 10 +1 

a = -1.6923X 10- 2 b= 3.9551X 10" 4 

ft *3 , ± fB & M ffi m "C it , g t )t f f ^ 7 X f 7 ^ > X T' 1 fi£ L f; ^' , £ 
TOl/>X5^7XTi«LTfe^it)a^. * fc , #iJ «\ ± IE # H M #J «fc 

*> & ^ o 

^ n tt* , £ JR M CD 4i IE iZ 9J} ^ $> Z> <D it W O £ T fe ft H . # K , 7*7Xf 7!? 
T « T S m £ iZ it , iS 8$ S # » ( M it , B#-i?*>*t<Z>-fe***y?X^) 

S Tc, _t SB & ^ J6 #J fC * l> T , rf - X h , 7 1/7^©^S)t**y htSfc 

t m 2 > x t <d m , 12 u > x tm 3 v > x £ <d n , 13 u>x<h#®<h© 

Pel © U f tl © « 0f k bb g u t *> & it* o 

^ l . »j©«»T«i3GbT"bA^. * tz it , 7 ut&K) &&mft¥&izmm®i 

m L Ac 0 . £ g b fc 0 , a vwa -> - ;p fc 2 « » L T "b a> $ fc> fc . $ fc . 7 

u y & <o (DBVtitHB. mnm. mm. &&b. wtftitisn^ffiif , 

lr* Act -5 J£ T ^ S fc> ft ^ . * fz , 7l/7^0^1^5dt(:ctoT, W * 

g; & , & U > X K S » Ifc it 3 - I- £ fr ^ > =f - X h , 7 1/7§IST5J;: 
b T h * t> ft v> o © m & , 7j^3-hHt§ii*Mt:^-7 h, 7 
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# 5 X ^ {3 ft o T ^ £ t> & V> 0 

# ~> > ^ £ fT 5 ct ? fC t£ L T & 0 O « £ , l/>Xl^ft^IOffilT 

cD07<^ni/>x*->7 htsaiaosatttiS^. #1 a wr » & # 

iSSJC^3tt4%*i©Al*ft^'&t>-B-TC C D © "7 ^7 p 1/ > X CD §2 It £ A T 
s . S ^ tt L T v> ft ^ *« , IS « ft ¥ m \t . 7 ^ ;p A ^> C C D 4 IB it §15 «■ <h 







m2mmm 


I3^1W 


m 4 m m m 


<1> m/ <f> p 


-0.15 


-0.28 


-0.38 


-0.04 


(rlr+r2f)/(rlr-r2f) 


0.65 


0.59 


0.61 


0.54 


rlf/f 


0.50 


0.48 


0.45 


0.44 


fl2/| f3 | 


0.80 


0.76 


0.70 


0.84 


f/ 1 f 3 | 


1.14 


1.04 


0.95 


1.12 


fl/f23 


0.66 


0.48 


0.61 


0.44 


( v 1- v 3)/( v 2- v 3) 


1.09 


1.11 


1.00 


1.00 


EXP/f 


1.00 


0.91 


0.94 


0.86 


Fno/P 


0.78 


0.80 


1.17 


0.93 


ML/TL 


0.18 


0.19 


0.16 


0.15 



m 9 « , *ffiW»C^^*« : ?-«»©lSl8Jftffil©«ll»««BI , Tf»-&. 31 co 

z>o m9iz&^x. i fcnfa&m&m-? ztztboT >7-i- . 2 a l c d a 
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tS M ft ^- - v h , 7l4/tyf'J-». 8 fi W ® ^ - * - BP T ft & c 

m m m t * s . ^ ^ t , BioA«fy^^^7(D*i**tiij^ji 

0 , g| 1 0 B Ir| & W *I 0 T & -5 o Bl 0C*^T. 

lSiiyf^-a. 1 6 7 7 y v a. , 1 7 « ft H 3 ^ ^ 
^ 37 - T & 3 , * . *^^<D±ffl5l3E«Snfc>'^'y^-«Pl 5 £ # 1" 
t , ^nt'iiSjbTJi^Tt^^l 1 £ ® L T ft i*^ fir & n 3 =k ? f~ & o 

1^5. 
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What is claimed is 



% #: M iz & ffi £ fp] Vf tz IE * - X * X 1/ > X <=> & 5 1 k>Xi, 

fk fill £b ffi 5- [b] 7t IE ;* — X # X U > X ^ <=> 74 -5 ^ 2 U > X i . 

fl W > X £ & & fg 3 1/ > X o 

itu IB $ 3 1/ > X <D >}> < £ h 1 I^#*Sl?i6D. 
-2.0 < <t> m/ 4) p < 0 

il. 4> m \t m. ± % m ss © <i a k 43 w- % m ae as 3 k>x©A7-, 

(f> p it ifi (3 *5 Vf Z> m! 12 Ml 3 1/>X©A7-T$5, 

3. ^-AlO^t^flTiboT, 

0<(rlr + r2f)/(rlr-r2f)<l. 0 
flU r 1 r « itu 12 35 1 U > X CD ft #J ffi ^ # g . r 2 f \t m 12 B 
2 l/>X0«#ili$^lTJ&5. 

0.1 < rlf/f < 1.0 

m t , r i f \t m 1 2 m§ i v > x o m w m o m m ¥ s , f « m 12 is 
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0.2 < f 1 2 / | f 3 | < 1.5 
0.5 < f / | f 3 | < 2.0 

fiu f i 2 \t m ib i v > x ct . waa^2u>7:©^j«^jfegE 

Ht , f 3 tt Hff S3 ^ 3 1/ > X <D ft & S§ ffil , fttWaa3t^*±»<Z)ftjiSffi*T 

6. ^-Alffl^|)fefff$oT, 

-5.0 < f 1/f 23 < 3.0 

iiu f i « hu te i§ i w > x <d m & m m , f 2 3 a m m m 2 v > 

X £ mi IB m 3 U>XO^fiKIjSffi«lT*4. 

7. n-Alffl^lDtflfioT, 

0.5 < (vl-v3)/(v2-v3) < 1.5 
fib. v 1 U>X©7 7^I(> v 2 « iff IB m 2 1/ > X 

0.4 < E X P / f < 1.5 

fib. EXPti«®^6owmi»*"coiiEi«t, f « m IB ig & ^ 

0. 5 5 [ 1 / u m] < F n o / P [/i m ] < 2 . 1 0 ll//tm] 
fib, Fno«H0BB^^^^^<D^JJfF^->A*-, P \t ffl 1 3 IS # 
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10. ^U-AKD^t^flTfeoT, 

0.05 < ML/TL < 0.35 
fiL, M L \t Su IB fct ft ^ ^ » £ S . T L tt M IB & ft % ¥ % £ ffi 

sEts^nf ^ u > x (d m 'i^m ±. fa m~c $> z> * 

1 1. ^U-^l©igft^^m*«Afc*^filS. 
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ABSTRACT OF THE DESCLOSURE 

as m ?t # % » , #i #; <m ^ e, jus t . ^ # #jj a ® & fa w- % 1 © ie x - x 

^l//Xt, BJ3 £ £ D £ , fti f ij IC dl ffi £ ft £ |g 2 CD IE * - X # X U 
>Xt, ik/X&i^Tl^. ml IB ft 1/ > X tt . '>^<tfell*^» 

-2.0 < 0 m/ 4> p < 0 

0< ( r 1 r + r 2 f ) / ( r 1 r - r 2 f ) < 1 . 0 
fib. <frm«fi;kfti»H(&&Bf;:£tt5tafB£l'>X<B/i , 7--, <*> P ifi 

itt Id & Z> ffi m ft V > X <D /\° "7 - , r 1 rfiMf2^1<BIE;*— X#XU> 
X (D # M iffi s£ # H , r 2 f fit ftft IB m 2 (7) IE * n X # X V > X (7) ft ft flj fft * 
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